I. INTRQDUCTIQN
Since Skeath et al. discovered' that Sb orders epitaxially on GaAs(110), the GaAs(110)-p (1 X 1)-Sb(1 ML) system has become one of the most intensively studied epitaxial overlayer systems. These studies have furthered our understanding of epitaxial adatom growth on GaAs(110) and of the nature of the surface chemical bond. Although there are several possible atomic geometries that provide the observed 1 X 1 overlayer symmetry, Skeath et aI. identified two likely candidates that also satisfy electron-counting considerations. They proposed that Sb atoms form zigzag chains which are positioned either on top or between the Ga-As zigzag chains. The former structure is frequently called the p -' geometry, because the valence electrons of every second.
Sb atom within the overlayer chain form a p hybrid which allows the atoms to bond to two other Sb atoms and a surface Ga atom. The latter structure puts the adsorbates close to the atomic positions that the bulk atoms would be in. Consequently, the model has become known as the continued-layer structure or the epitaxial continued-layer structure (ECLS). Soon after Skeath et al. ' s experiments it was shown that the continuedlayer structure was favored by a dynamical analysis of low-energy electron-diffraction (LEED) intensities.
Later, calculations of the surface electronic structure were reported. The calculations were performed using the pseudopotential and tight-binding methods. From studies at other photon energies and from comparison with spectra taken from the clean surface, ' we know that the emission between these two states arises from a bulk feature and at least one other two-dimensional, surface-localized state (S") which is located =500 meV below S' at X'. We found little evidence for an additional surface band (e.g. , S ') located between S" and S' .
(The labeling of the surface features will be explained below. ) The upper three spectra in Fig. 2 were obtained by moving the analyzer further o6'-normal, so that the region of reciprocal space beyond X' toward the I point of the second zone is probed. As the analyzer is moved beyond X', S disperses upwards and S' disperses downwards.
The second state (S")is visible in Fig. 3 . All the spectra were collected with 19.5-eV light, and the analyzer was positioned along the I X direction. Although three states are visible with this photon energy, the initial-state dispersion along I X is very shallow. Both S' and S ' are clearly visible near the X point ( =23 ). Of the three, S is the only state visible near I .
In Fig. 4 of the experimental bands to be made (e.g. , S'=S6, S =S5, S =S4, and S =S3). In the following discussion it must be borne in mind that the tight-binding bands that we have reproduced in Fig. 6 were calculated a decade ago, long before the dispersion of the bands were experimentally determined. Furthermore the tightbinding calculation represents one of the first attempts to predict the surface-state eigenvalue spectrum. Considering both these facts the agreement between experiment and theory is very impressive. Although there are some differences in detail, that will be discussed at length below, the predictions of the calculation regarding the number and location of the bands are in good overall agreement with experiment.
We will now turn to a detailed comparison between experiment and theory. First, we Table I ). 
